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Variousnew theories have beer i proposed to extend the range of validity of the classical sinall pert urba-
tion method and the Kirehhofl approximation (KA). All of them are restricted in their regions of validity
suchias s Al height and/or small slope. Numericalinethodsarcthus essentialinrough surface scat tering
appheations.

T'he problem of numerical electromagnetic scattering from rough sitrfitces hiasheen studied using various
techniques including method of moments (MOM), extended bou ndary condition (1BC), and finite element
methods (FEM). I nunerical rongh surface scattering, the scatiered ficld is averaged over many siirtace
realizations. llence, it i s 1mportant o minimize compuiation titme for cach realization. In MOM, a
full matrix cquation needs o be solved. In BC techuique, the resulting matrix equation becomnes ill-
conditioned for a rough surface with large surface heights and/or slopes. T'hie FIE M has attraction of
sytmietr ie-banded feat ure of the asscibled matrix. The intrinsic advantage of FIXM is the casy inclusion
of medium mmhomogeneitics. The combined rough surface and volumne scatiering cflects have recently been
investigated using I'M by Pak et al. [1]. Effects of lossy diclectric random rough surfaces containing
densely distributed seq il terers have been reported. The FEM has also been applied k) lossy metallic rongh
surfaces at. optical frequencies by Lietal. ['2],

In this paper, application of the I'I'M is extendedto mult ilayered Jossy media. The approach is a
straightforward extension of reference [3]. Numerical results are presented for various surface heights
and layered st ructures. The results are compared wit h the modified K A wit hinits region of validity.
Sensttivities of the bistatic cross sret ionvariationto a moisture profilc are shown for both 1= and V-
polarizations. App hication to soil moisture profile inversion and radar imterferometry at low frequencices is

it so presentedand discussed
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